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Abstract: The fashion supply chain is a complex network of stakeholders, connections and resources 
that coalesce for the production, trade and (sometimes) recovery of textile merchandise. This dense 
fashion supply system frequently conceals innumerable harmful activities including the questionable 
procurement of raw materials, disputed transactions, and improper labour practices. Within this opaque 
landscape, the emerging backend technology of blockchain is proposing mechanisms to make supply 
chains more transparent and incentivise circularity. However, despite the possibilities, in its current state 
of development, blockchain technology presents as many shortcomings as advantages. Blockchain’s 
disadvantages include lack of interoperability, risk of erroneous data input and difficulty achieving 
cooperation among competing parties. Furthermore, the ideal blockchain implementation of full-scale 
transparency would require widespread adoption and stakeholder collaboration for the system to 
operate efficiently. Indeed, blockchain cannot exist without cooperation. This study sets out to 
investigate the level of cooperation required for the effective implementation of blockchain for 
transparency along the fashion supply chain. The study finds that many of the current use cases of 
blockchain in the fashion supply chain are limited to private, permissioned blockchains – thus effectively 
shutting out other players. Through a qualitative approach this investigation examines a proof of concept 
(POC) within the small to medium enterprise (SME) context. The study demonstrates that regardless of 
the complexity (and immaturity) of blockchain technology, SMEs already possess agility and strong 
business partnerships that are also bound by shared values. This paper adds to the growing literature 
on emerging blockchain technology applications, specifically in relation to the fashion supply chain and 




This study investigates the challenges and 
opportunities experienced by sustainable 
fashion enterprises that adopt emerging digital 
technologies.  Producing fashion sustainably 
has become an imperative (Gwilt, 2014), and 
entrepreneurship is increasingly expected to 
support this objective (Parrish, 2010). While 
enterprise is seen as a system designed to 
create value for the customer and capture value 
for the firm (Pal & Gander, 2018), sustainable 
practice provides additional value, both socially 
and environmentally. However, sustainable 
practice is also associated with higher costs 
and organisational challenges that may impact 
on the firm’s success. The application of 
emerging digital technologies within 
sustainable fashion enterprises may mitigate 
the challenges of sustainable practice and 
increase the uptake and delivery of value. This 
paper presents the investigation of one of these 
technologies, namely blockchain and its 
application to the sustainable fashion supply 
chain.  
 
Small scale fashion enterprise 
The global textile industry is divided by 
economies of scale, that is large scale and 
small – with each sector generating its own 
ecosystem of dynamics.  Small scale and micro 
businesses comprise the bulk of enterprises in 
the clothing and textiles industry 
(FashionUnited, 2020). They are seen as more 
agile and likely to facilitate change (Kozlowski, 
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Searcy, & Bardecki, 2018). As the independent 
fashion entrepreneur is positioned in the midst 
of the supply chain network, any changes, 
disruptions or improvements achieved by the 
designer may positively affect the remainder of 
the sector both up and downstream. The small-
scale independent fashion enterprise (SIFE) 
presents an easily recognisable business 
model that can support the sustainability 
objective. Unlike large scale conglomerates 
subject to the pecuniary interests of 
shareholders, SIFEs can draw on alternative 
value systems and in this way contribute to the 
advancement of sustainable practice. 
 
Sustainable fashion enterprise 
The overproduction and overconsumption of 
textile products resulting in tonnes of waste and 
unnecessarily ending in landfill every year has 
led to a call for systems and behavioural 
change towards a circular economy 
(Geissdoerfer, Savaget, Bocken, & Hultink, 
2017, Parajuly, Fitzpatrick, Muldoon, & Kuehr, 
2020). A response to facilitating these changes 
and achieving a waste free world rests on 
tracing textile products to expedite their 
retrieval (Morlet et al., 2017). However, one of 
the most critical issues currently facing the 
textile industry arises from the lack of 
transparency and traceability of providers along 
the supply chain (Thind & Jackson, 2020). This 
lack of transparency has effectively hidden 
some of the most harmful effects of the industry 
including social injustices and environmental 
destruction (Beth, 2020). Correct flows through 
the circular economy are difficult to achieve, but 
innovative business models coupled with 
technology may provide the answers that meet 
these challenges and make these processes 
more feasible. 
 
From the retail perspective, consumers need 
incentives to easily recycle their textile waste. 
For example, if consumers wish to resell an 
item, they need the assurance of buying and 
selling in a market that is increasingly 
demanding correct credentials.  Take for 
example the recently established Alexander 
McQueen subsidiary, MYAMQ that tracks 
garment resales – information about an item 
can be accessed when customers join the ‘club’ 
and buy a product.  Consumers can then 
confidently resell with evidence of the product’s 
authenticity. This business model incentivises 
sales activity on the platform – while promoting 
sustainable practice. Similarly, corporate 
consumers (e.g. uniforms, hospitality etc) also 
require their waste to be correctly channelled, 
thus avoiding stockpiling and saving disposal 
fees. For instance, firms may wish to know (and 
publicise) that their commercial uniforms were 
converted into a park bench! However, an 
unresolved issue is the sorting and separation 
of textile waste into the most efficient and 
appropriate systems for continued circulation 
(Powell, 2019). This can be achieved through 
the deployment of a number of technologies – 
first the original fibres require identification and 
second the data on the fibres need to be 
entered, stored and retrieved before the textiles 
can be separated and allotted to different 
recycling processes. Fibres can be identified 
through radio frequency identification (RFID) 
tags, near frequency codes (NFC) or quick 
response (QR) codes and more recently 
nanotechnology – in which the fibres are 
embedded with tracking capability (Fibretrace, 
2019). Not only does this provide upstream 
information on the supply chain, but also offers 
information to recyclers at the end of life (Morlet 
et al., 2017). In principle this sounds ideal, but 
few use cases exist to date.  Those that do exist 
are found within the large-scale sphere. For 
example tech firm VeChain has collaborated 
with fashion brands such as H&M, Babyghost, 
and Reebonz to develop digital tags that use 
blockchain technology to secure supply chain 
tracking and help customers verify 
manufacturing information and authenticity 
(Gates, 2019).   
 
Blockchain for the sustainable fashion 
enterprise 
In the decade since its inception (Nakamoto, 
2008, 2019), the research on blockchain has 
been growing. After releasing his white paper in 
2014, Buterin developed the Ethereum platform 
which opened the generalised blockchain - 
offering capabilities beyond cryptocurrency and 
more specifically could be deployed for the 
supply chain. Within the fashion system 
blockchain technology can be applied to 
securely distribute product and supply chain 
information including complete databases of 
inventory at stock keeping unit (SKU) level. 
Blockchain creates peer-to-peer and a 
decentralised network that connects all 
stakeholders in the value chain (e.g. farmers, 
raw material suppliers, brands, manufacturers, 
transporters, distributors, retail outlets, banks, 
consumers and other parties of the complete 
supply chain) thus providing a record of 
provenance. Further applications for the 
 
 




- 3 - 
 
fashion industry include the registering and 
clearing of intellectual property (IP) rights, 
controlling and tracking evidence of use, and or 
the legitimate use of a trademark. Blockchain 
can also be applied in enforcing IP agreements, 
licences, royalties, exclusive distribution 
networks, transmitting payments and 
authentication (Burstall & Clark, 2017). In other 
words, blockchains may be understood as 
indexes of standardised information that can 
also be shared with organisations outside the 
firm – including customers and competitors. 
This would represent a significant shift in the 
functioning of the fashion system, which 
previously has relied on secrecy for competitive 
advantage and profit assurance.  
 
Blockchain technology potentially provides the 
transparency needed to ensure raw materials 
are ethically produced, and that products are 
environmentally safely manufactured, and 
thereby provides all stakeholders along the 
supply chain with trust not seen before. 
Blockchain programs can prove to consumers 
that a brand is not greenwashing. “Adding this 
blockchain layer means it is much harder for 
brands to cheat. It’s about bringing trust back,” 
according to Guinard, founder and chief 
technology officer at tech firm, Evrythng 
(Maguire, 2019). Interestingly, firms that are 
implementing blockchain are suggesting that 
not all transactions will be ‘on-chain’ and that 
they will retain traditional databases 
concurrently. This seems a cumbersome 
solution – but may also signal the transition 
stage the fashion system currently finds itself in. 
However, studies beyond verifying origin and 
authenticity of luxury goods are scant. Many 
studies agree that, considering its complexity 
and multifaceted applications, blockchain 
deserves more research – and in particular 
empirical research (Kouhizadeh & Sarkis, 
2018). This study adds to the current body of 
knowledge, drawing on empirical evidence to 
demonstrate its potential for the circular 




The fashion industry’s multiple interconnecting 
suppliers add to the complexity of adopting the 
technology.  This means that not only is the 
supply chain lengthy, it has several sub 
branches. These stakeholders enable the 
assembly of a garment – and in a circular 
economy – its disassembly. Blockchain 
configurations also present challenges.  
Blockchains need to interoperate (effectively 
connect with each other) for the system to work 
at ideal capacity. Flexibility between 
blockchains is critical. Evrythng claims to 
ensure that different physical products can 
easily participate in multiple blockchains and 
avoid creating more data silos through their 
development of the Blockchain Hub which 
delivers an array of services such as Software 
as a Service (SaaS), Internet of Things (IoT) 
capabilities and data storage. Evrythng claims 
to have a plug-and-play technology for data 
input, as the scan process is supported by any 
smartphone. However considerable 
understanding of technology is required to 
deploy the software – and does not lie within the 
capabilities of the average fashion 
entrepreneur, thus requiring the services of a 
programmer (Volpicelli, 2018). Furthermore, 
while there are initial costs of hiring tech firms 
like Avery Dennison and Evrythng to create a 
unique digital ID, the price potentially escalates 
according to the number of times a brand 
creates another block, the complexity of its 
supply chain and the amount of data uploaded. 
Is it worth all the effort? Deloitte, which has 
undertaken extensive surveys on the 
technology, says that many of its clients are 
“making meaningful investments in the present 
day, starting new businesses based on the 
unique value proposition offered by blockchain 
and tokens” (Pawczuk, Massey, & Schatsky, 
2018). There is little evidence of long-term 
business applications not to mention widely 
accessible software.  
 
Value creation 
Studies on the benefits of the technology by 
Fosso Wamba and Guthrie (2020) show that 
blockchain adoption has improved competitive 
advantage for the supply chain businesses they 
investigated. Beyond transparency, Warren et 
al (2019) discuss the economic advantages and 
other forms of new value creation including 
cross sector communication. However, 
according to the tech consultancy firm 
Accenture’s report on building value with 
blockchain (Warren et al., 2019), more than 64 
percent of blockchain initiatives are currently 
being funded by IT or research/innovation 
budgets—implying that the focus is on 
technology, rather than on aligning with the 
main areas of opportunity within organisations. 
Nonetheless, the IT firms’ value driver 
frameworks aim to help organisations identify 
the value of blockchain technology by building 
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corresponding business cases (to attract 
investment in the technology). When 
implementing blockchain technology, although 
value is created by organisational members, 
value capture is determined by the perceived 
power relationships between economic actors 
(Arthur, 2018; Sargeant, 2017). Cao et al. 
(2020) state that value will be realised when 
competitors in the market offer the technology 
as a ‘value add’ to their product – effectively 
gaining market dominance. Tellingly Cao et al. 
(2020) point to the value derived from 
information itself and the value the firm and the 
customer places on the indisputable proof of a 
claim. This may seem to stray from ‘sustainable 
fashion practice’ but does hint at the direction 




Developers are finding that blockchain is not 
always practical – or more precisely, not always 
wanted in its ‘purest’ form by large scale firms 
(Allen, 2020; Ohlsson, 2020). For example, 
Asia Pacific Rayon (APR) already has a very 
robust blockchain tracking and tracing system 
developed by Singapore based tech company 
Perlin. Bales of cellulose produced from 
plantations in Indonesia (and sometimes 
Canada and USA) are marked and tagged with 
beacon technology.  The records are publicly 
accessible on their use-case website (APR, 
2020). The APR ‘follow your fibre’ website is 
clear and comprehensive. Information on tree 
provenance seems very thorough but 
information on labour practices for example is 
missing. Yes, we are told the ‘good news’ that 
more than 60% of the workforce has tertiary 
qualifications – but what of the other 40%?  
What of the 25% of workers not between the 
ages of 24 – 35, how old are they? Is child 
labour involved – or hidden by lack of statistics? 
Firms can elect to omit certain pieces of 
information that may be misconstrued or 
harmful.  This is their decision of course – but is 
not in the spirit of ‘full’ blockchain 
communication. This ‘manipulation’ of the 
technology ultimately questions the trust that 
can be placed in it. Indeed, laws pertaining to 
blockchain regulations currently in development 
look at its method of use rather than the 
technology itself (DISER, 2018). It can be 
customised, individualised and privatised and 
tell the story the company wants to convey 
rather than the ‘whole’ truth.  
 
Methodology  
A data base of tech enabled fashion enterprises 
was created in a matrix that identified the 
modes of business models, the types of 
technology adopted as well as sustainability 
aims. Interviewees were selected from this 
matrix which also yielded rich information on 
the interrelationships of enterprise, technology 
and sustainability. Fourteen semi-structured 
interviews were conducted with fashion 
entrepreneurs and technology providers. 
Entrepreneurs were invited to describe their 
experience as either a sustainable fashion 
brand that implements technology or as a 
technology expert serving the SIFE.  
 
Findings 
The main finding of this study is that while 
blockchain technology is inevitable, little to no 
adoption is evident in the SIFE landscape. 
Designers should not fear they are ‘missing out’ 
at this point. According to Deloitte (2018) the 
technology is in a maturing phase – and during 
this time it may be wise to build blockchain 
literacy as well as gather and store data that will 
be used on-chain in the future. This study found 
that fashion entrepreneurs do not necessarily 
understand what the technology can and 
cannot achieve or the detail of information 
which is required for the technician or solutions 
designer.  The technologist also does not 
understand the details of the fashion industry. 
In fact, this impasse partially led to the collapse 
of many blockchain start-ups at the end of 2017, 
after the generalised blockchain platform 
Ethereum was created by Buterin (2014). Since 
2018 there has been an upsurge in blockchain 
start-up success – mainly thanks to better 
communication between stakeholders and 
more suitable projects (Cao et al., 2020), 
demonstrating the need for blockchain literacy. 
 
In preparing the groundwork for blockchain 
implementation according to Cao et al. (2020) 
the problem should be specific to the firm 
(rather than a generic – ‘make the supply chain 
transparent’). For example, the solution may 
include performing data authentication and 
auditing, storing and retrieving data, managing 
smart contracts, interoperating with other 
blockchains; and/or connecting with legacy 
systems such as accounting, inventory or 
enterprise management systems (ERPs), 
ecommerce and hosting platforms, cloud 
storage and so on, that already exist within the 
firm.  The feasibility study or preparatory stage 
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also involves checking for existing solutions, 
determining how the intended solution can offer 
a better result, and ensuring that resources 
(time and money) are available for investment 
in the development and implementation of the 
technology (Saxena & Srivastava, 2019).  A 
sustainable fashion brand participating in this 
study, offers an exemplary – if perhaps 
unwitting preparation in gathering and 
publishing data in fine detail about the 
provenance of the supplies for each of their 
garments.  This will be the requirement for all 
firms that wish to show this level of 
transparency on-chain in the future. It may be 
worthwhile considering the storage of current 
inventory management or ecommerce 
information in preparation – and any systems 
the firm has that carry this information right now. 
Another participating firm has enlisted and 
subscribed to a slew of certification agencies 
but the owner laments no significant advantage 
or recognition of their efforts. The firm is 
interested in adopting the technology but is 
sceptical of its benefits. 
 
Stakeholder Collaboration 
Another concern in adopting blockchain voiced 
by the participants is how to get all the suppliers 
up and downstream on board.  It may be difficult 
for a single brand to instigate this – as they may 
well be viewed as a competitor or ‘spy’ and 
creates the supplier paradox – the 
competition/co-operation clash (Schmidt, 
Foerstl, & Schaltenbrand, 2017; Wilhelm & 
Sydow, 2018). As inter-firm relationships are 
already quite tenuous and fiercely guarded in 
some cases, this might be another reason to 
avoid any ‘outside interference’ from 
blockchain. Furthermore, if the brand goes on 
to involve other suppliers – this risks their 
original suppliers becoming suspicious. Supply 
chain relationships although ostensibly 
transactional are finely tuned and sometimes 
precariously balanced. This collaboration 
mindset also forms part of the preparation for 
blockchain readiness. An unexpected response 
to the supplier paradox was provided by one of 
the respondents in a secondary interview.  Two 
firms, one an organic cotton grower and the 
other a local, sustainable jeans manufacturer, 
collaborated on creating a ‘beginner’ blockchain 
with each other and their main suppliers.  Their 
motivation had less to do with any triple bottom 
line objectives – and more to do with the 
common desire to experiment.  Each were 
willing to absorb costs, share time, expertise 
and know-how to implement the innovation. 
One of the partners owns a technology firm as 
well. The platform was launched in November 
2020 and as yet has not shown any tangible 
economic results such as increase in sales. 
And yet, the initiators are delighted with their 
achievement, seeing themselves as pioneers in 
the space – also believing it to enhance their 
business profiles. Indeed, the partners have 
been nominated for an innovations award to be 
held in December 2020.  The first-in-market 
theory can also be a strong motivator for many 
firms arguably strengthening brand reputation 
and market leadership (Morales, 2020; Tellis & 
Golder, 1996).   Cao et al. (2020) agree that 
blockchain implementation requires the 
collaboration of several parties such as 
suppliers, manufacturers, software developers, 
strategists, project managers and so on. 
Indeed, it is through the consortium model that 
blockchain adoption could be facilitated among 
small scale firms to the point where peak 
industry bodies may take on the challenge and 
clear the path for its member organisations.  
 
Discussion 
It is clear from the ‘division of labour’ between 
the fashion firm and the technology firm that 
there are a number of tasks to undertake and 
resolve.  In many instances each party is not 
aware of the other’s difficulties and complexities 
in identifying ‘pain points’ and reaching 
solutions.  On the one hand, a fashion firm may 
find it perfectly normal to order dozens of 
supplies – from firms that in turn require 
hundreds of components. The tech firm would 
find this ‘complicated’ (Richter, 2020). On the 
other hand, the blockchain tech company will 
have several operations that are 
incomprehensible to the fashion firm – including 
creating non-fungible tokens (NFTs), or 
decentralised applications (dApps), digital 
twins, connecting wallets, node deployment, 
testing on the testnet or launching on the 
mainnet and so on. Just as within the fashion 
organisation, the tech company will interact with 
several providers of different services. At this 
point a consulting firm or solutions design firm 
may be called upon to function as the 
communicator between the entities and 
streamline operations. This adds costs to the 
solution – ranging from $25K - $1M per solution 
(Saxena & Srivastava, 2019). The costs are 
justified considering the hours involved, 
however, the SIFE may well query the ‘return 
on investment’ (ROI). Building a private 
blockchain for small scale firms seems 
economically out of reach, consuming 
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unavailable time and attention, and frankly not 
feasible for the average SIFE.  To create a 
universal application that is globally accessible 
for fashion firms such as an ecommerce plug-in 
seems even less likely considering the 
magnitude of the undertaking. Notwithstanding 
the various initiatives currently in motion 
including the application of government 
regulation on blockchain deployment (DISER, 
2018), or the enormous sums required to 
develop a private chain, there may be 
alternative business models which would make 
access possible for the small-scale enterprise. 
For example the subscription model of 
Blockchain as a Service (BaaS) is gaining 
attention (Bhardwaj, 2020a, 2020b; Morales, 




Maintaining a viable fashion business is 
difficult, and sustainable practice adds to the 
challenge.  
The main outcome of this study is the discovery 
of specific barriers to adoption in the fashion 
industry, the need for increased blockchain 
literacy, the potential paths forward and the 
technology’s potential advantages for new 
value creation. This study found that a number 
of factors have hindered the adoption of 
blockchain by small scale fashion 
entrepreneurs. A significant number of time and 
cost intensive steps are required in developing 
applications. Stages include building an 
understanding of the capabilities of the 
technology, the systems the technology is 
working with, the collaboration of several, 
sometimes competing stakeholders, integration 
and interoperability with numerous other 
technologies as well as strategies around 
governance. Rather than nominating these 
factors as barriers to entry, the findings suggest 
that these are the complex entrepreneurial, 
technical and administrative areas that still 
need to be navigated and resolved before the 
technology is globally adopted and works 
seamlessly as an external enabler for firm 
success not to mention a force for good. The 
contribution of this study lies in its 
recommendation to SIFEs to prepare their 
businesses – whether already established or 
yet to start up. It recommends building 
knowledge around emerging digital tools that 
enable business missions and values to be 
realised such as social justice, stakeholder 
participation and sustainability. This study 
represents an initial review of the place of 
blockchain in the small scale fashion enterprise 
landscape.  
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